Biosynthesis of the morphine alkaloids.
Tracer experiments, supported throughout by the analogous chemical transformations, have firmly established the biosynthetic sequence tyrosine -->norlaudanosoline --> reticuline --> salutaridine --> salutaridinol-I -->thebaine --> codeine --> morphine in Papaver somniferum. In general, the farther a precursor lies along this sequence, the more efficient its conversion to morphine in the intact plant. Several intermediates remain to be discovered, such as those lying between tyrosine and norlaudanosoline and between thebaine and codeine. Proof that morphine is made only by the reticuline-salutaridine route is still lacking and would require a careful comparison of the rate of morphine synthesis with the turnover rates for the various intermediates. More importantly, detailed knowledge of the mechanism of each biochemical step can come only with isolation of the enzyme system involved. The chemical oxidation of (-)-reticuline, to give salutaridine, can only be accomplished in very low (0.02 percent) yield (15, 26), whereas, even with whole plants, the biological incorporation of reticuline into the morphine alkaloids can reach 8 percent (13). One would like to know just how an enzyme system directs the oxidative cyclization of reticuline in the desired sense. Kleinschmidt and Mothes and Fairbairn and Wassel (27) have shown that the latex isolated from opium poppies is capable of transforming tyrosine into morphine. Perhaps further work with opium latex will provide the key to the remaining problems of morphine biosynthesis.